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Abstraet During a collecting trip in Primor’e (Primorye), I made observations on the daily 
flying period of males, mostly exhibiting territorial activities, in several species of the genus 
Favonius. The results largely coincided with what is known of the genus Favonius in Japan, 
confirming the species-specific nature of the flying period in this genus. Males tentatively 
identified as F. korshunovi, endemic to Primor'e, actively flew in the afternoon between 16-19 
h local time, which corresponded to 14-17 h Japanese time in the same longitude zone. There 
was an indication that a putative Favonius species flew actively in the early morning (07-08 h 
in Japanese time). I noticed no overlapping of the territorially active flying periods between 
different Favonius species at any localities, except, as in Japan, for F. ultramarinus and F. 
saphirinus which flew near their host plants of Quercus dentata in the evening, but which 
showed only a weak territoriality, if any. Overlap in active time between different species 
may occur with species which are not found at the same locality. I also analyse the back- 
ground counts of all the other butterflies at the observation spot selected for Favonius, in the 
context of biodiversity in Primor’e in comparison with the diminishing biodiversity in Japan. 


Key words Biodiversity, co-rotating flight, daily flying activity, Favonius, Primor’e, territor- 
iality. 


Introduction 


In Japan it has now been well established (see Fukuda ef al., 1984) that males of many 
species belonging to the thecline genus Favonius and allied genera actively fly during 
certain limited periods of the day. These flights are usually associated with territoriality 
of the male butterfly, in the sense that a single male individual comes back to the same or 
a nearby perching spot after chasing off approaching flying objects, usually other 
butterflies. Less frequently the flight also represents a kind of “searching patrols” mostly 
around larval host trees. Such flights are not associated with foraging activities of the 
adult, but generally held to be involved in mating activities, although very seldom one 
witnesses courtships during these flights. Significant in this connection is the fact that the 
daily rhythm of such flying activities is characteristic of each species (Shir6zu & Saigusa, 
1980; Tanaka, 1980; Fukuda et al., 1984). Within each genus, active periods of individual 
species do not usually overlap at a given locality. However, for species of different 
genera, especially Chrysozephyrus and Favonius, daily active periods may freely overlap at 
the same locality (Fukuda et al., 1984 : Sibatani, 1989). Also, if the male of a given species 
are mainly engaged in the “searching patrol"-type flight around host trees, then different 
species may share the same flying period. This shared active time is crepuscular and/or 
at dawn though the latter is less well observed (Fukuda et al., 1984). An overview of the 
findings in Japan is presented in Table 1. Curiously enough, few data are available from 
Hokkaid6, and so far no systematic comparison has been made between Hokkaid6 and 





*Japan-USSR Cooperative East Palaearctic Entomological Program Paper No. 6. 





NII-Electronic Library Service 


The Lepidopterological Society of Japan 


24 Atuhiro SIBATANI 


Table 1. Period of active fiight observed with males of Favonius and allied genera in Japan 














Period (h) 
Taxon 
Peak 1 Peak 2 
Favonius yuasat Shir6zu, 1947 4-5/1-2h after sunrise T 16(17-18)18.5 
F. taxila (Bremer, 1861) (=auro- Before sunrise T7(8-9)10/11 
rinus auct., nec Oberthür) 
F. orientalis (Murray, 1875) T8(9-10)13* Evening 
F. latifasciatus Shirôzu, 1959 T9(10-11) T12(15-17.5) 
F. jezoensis (Matsumura, 1915) 8-8.3 T10/12(14-17)19/15-17 
F. ultramarinus (Fixsen, 1887) Early morning t16(17-18)19 
F. saphirinus (Staudinger, 1887)  t16-17/17(18)-19 
Sibataniozephyrus fujisanus t8(9-10)16/16-18 
(Matsumura, 1910) 
Chrysozephyrus brillantinus  7T5.5(6-8)10 
(Staudinger, 1881) 
C. smaragdinus (Bremer, 1861) T8.5(9/10(10-12)-16/19 T15-17** 
C. hisamatsusanus (Nagami & 10-11 T10(12-/14(15.5-16.5)18 
Ishiga, 1935) 
C. ataxus (Westwood, 1851) T/t9(12-14)17 


Neozephyrus japonicus (Murray, 7T15(16/17-18)19.5 
1875) (=taxila auct., nec 
Bremer) 


Data are based on Shir6zu & Saigusa (1980), Tanaka (1980) and Fukuda et al. (1984). 
Alternative or conflicting data are shown as separated by /. Bold figures mean the most 
active periods. T: strong territoriality ; t: weak territoriality, sometimes going in transi- 
tion into “searching patrol” flight or simply chasing each other with few sedentary periods. 
*Activity commences later when the species share the same flying spaces as of the sympatric 
F. taxila or C. brillantinus which also fly actively in the early morning, their flights thus 
becoming well partitioned in time (Fukuda et al., 1984). 

**My own observations during 1936-1946 indicated that this species was territorially active 
only during the afternoon, hence never overlapping with the sympatric F. taxila in its flight 
activity. 





HonsyQ. 

Comparisons between various localities in the mainland Japan suggest that the active 
period of individual species may vary at different 1ocalities. There are also indications 
that the presence of one species at a given locality tends to delay the onset of the active 
flight of the second species which would soon follow (Fukuda et al., 1984). In Australia, 
I have observed a similar situation between two species of Ogyris : O. ianthis Waterhouse, 
1900 and O. genoveva Hewitson, 1854 (Lycaenidae, Theclini s. lato), which were both 
pathway-patrollers rather than territory-keepers (Sibatani, 1987). 

Many Favonius species, including those not occurring in Japan, are known from 
Primor’e or the Maritime Province of the Russian Federation. Some of them may be 
subspecifically distinguishable from the Japanese populations (Dubatolov & Sergeev, 1982). 
It would therefore be of interest, if we could assemble data of their daily flying patterns, 
as well as could ascertain whether sympatric species of Favonius in Primor’e are also 
partitioned with respect to their flying time during their territorial activity. 

I had a chance to travel, during July/August 1990, through southern Primor’e and 
visited several localities where flying activities of Favonius were observed. The flying 
time of males of Favonius could be recognized by careful identification of individual 
captures. Beside this, I conducted, on two consecutive days, sighting-count surverys of all 
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the flying butterflies including Favonius at a favourable site, but I did this only on an ad hoc 
basis during the trip in an unfamiliar country, so that the results were incomplete and need 
confirmation by more systematic approaches. In fact, the tall stand of Favonius’ almost 
only host tree in most parts of Primor’e, Quercus mongolica, made it difficult to catch 
putative males of Favonius that were flying around these trees. Nevertheless, a certain 
pattern has emerged from the counting of such sightings, so that I give the results here, 
because of the extreme scarcity of information about the behaviour of Favonius species in 
Primor’e. Furthermore, the results may serve as one of the early material for comparison 
of biodiversity between Primor’e and Japan. 


Materials and Methods 


The following are the localities where, and dates when, my colleagues and I observed 
Favonius in Primor’e, either through capture of specimens or sightings of putative individ- 
uals.. 

(1) Near Kamenushka, ca. 10km northwest of the eastern entrance of the Ussurijsk 
Nature Reserve, below 140 m altitude ; secondary forest of Q. mongolica on a small hill in 
an agricultural area; 15. vii. 1990, 18 : 30, drizzle. 

(2) Near Gornotayozhnaya, ca. 2 km south of the Montane Forestry Station of the Far 
Eastern Branch of the Academy of Sciences of the USSR, ca. 20 km north of the Ussurijsk 
Reserve and ca. 170 m alt. ; secondary forest of Q. mongolica and an adjacent clearing ; 16. 
vii., 10 : 30-11 : 30, fine. 

(3) The same as (2); 19. vii., 9: 05-12: 00, 17 : 02-20: 05, fine and warm. 

(4) The same as (2); 20. vii., 9: 02-10: 35, 11 : 38-13: 00, 18: 00-19: 11, cloudy and cool. 
(5) West of the entrance to the Ussurijsk Reserve, below 140 m alt.: roadside in wood- 
land; 27. vii., 13 : 15-13 : 30, fine. 

(6) Hill spot 3 km west of Krounovka, ca. 20 km southwest of Ussurijsk, ca. 140 m alt., 
roadside cutting through a secondary forest of Q. mongolica ; 29. vii., 9 : 30-10 : 40, misty 
then fine. 

(7) Slopes along River Puk-Sibichan, ca. 30 km from the Chinese border and 17 km SW of 
Krounovka, ca. 180-200 m, near the cliff below the ridge of hills covered by secondary 
forests of Q. mongolica ; 29. vii. 1990, 16 : 00-17 : 20, fine (S. Yamane). 

(8) The same as (6), 10 : 20-11 : 00, fine and warm. 

(9) Andreevka, Gamov Peninsula, 85 km SW of Vladivostok, ca. 140 m alt., patchy forest 
of Q. mongolica and Q. dentata, 31. vii., 15 : 30-17 : 00. Mist and drizzle with little sunshine. 
(10) The same as (9); 1. viii., 10 : 30-12 : 30, 16 : 00-18 : 30, fine. 

(11) The same as (9) but at lower alt., woody areas surrounding residential quarters, with 
growths of Q. dentata ; i. viii., 18 : 30-19 : 00 ; 20 : 00-21 : 00 (T. Saigusa). 

Of these, localities/dates (6), (8) and (9) did not yield any male specimens or sighting of 
territorial flights of Favonius. Only at (3) and (4) did I conduct the sighting/counting 
survey on the active period of Favonius males, putative as well as identified by capture. 
The site for these observations was on a small flat ridge (ca. 170 m alt.). Its southern side 
was open and shrubby owing to the previous felling of the forest cover, and its northern 
slope, beginning immediately from the ridge, was covered by a thick pyrogenic secondary 
forest of Q. mongolica. At the top of this ridge, I stood against the edge of the forest, 
where I could observe the tops of 10 trees of Q. mongolica (Fig. 1). Owing to various 
limitations, I could make observations olnly during certain periods of the day, leaving the 
area unattended during the time when, from the experience in Japan, the Favonius 
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Fig.1. A stand of 10 Quercus mongolica at the site of observation of the putative Favonius spp. 
(see Figs. 2-6) near Gornotayozhnaya Montane Forestry Station. 


butterflies were expected to be mostly inactive (see Table 1). I recorded all the sightings 
and some other points of note including occasional captures and identification of butterflies 
in an audio-tape for later transcription. I did not make any attempt to suppress multiple 
counting of the same insect ; any discontinuity of its sight marked the end of one sighting, 
and the same insect’s likely return into the visible field was counted as a new one. The 
results serve as data of activity (but not presence) not only of “Favonius” but also of other 
local species of butterflies (Figs. 2-6). 

A few words may be needed as to the identifying butterflies by sighting only. For 
sighting counts in unfamiliar lands such as those, many species offered difficulties in 
determining the specific or even generic identity, for example, with Neptis species, Fritillar- 
ies, Blues and Skippers, in such a relatively high biodiversity area as Primor’e, without 
collecting which was not always feasible. Compared with these, the generic identity of 
Favonius could be determined with a relative ease: males of the Green Zephyrus Hair- 
streak of this and alied genera flew rather briskly ; they looked usually dark from below, 
occasionally displaying co-rotating flights characteristic of this group of lycaenids (Fukuda 
et al., 1984; Sibatani, 1989). In Primor’e as well as in Japan, the fairly large size as a 
lycaenid, the absence of positively light coloration, and occasional alighting permitted me 
to presume their identity as Favonius, Chrysozephyrus or Neozephyrus. Under favourable 
conditions, such tentative identifications of flying insects were almost invariably verified by 
the actual capture of the butterflies. On the particular occasion brought forward above, 
the local absence of Chrysozephyrus and Neozephyrus, separately taken notice of, made such 
an “intuitive” (or expert!) identification of the Favonius males rather reliable. The 
specific identification of Favonius males, only sighted, is usually impossible (see Kéda, 
1982). However, there is a rule, generally valid in Japan (see Introduction), that at a given 
site one species of Favonius males fly at the exclusion of males of other sympatric species, 
because their territorial activities are usually partitioned temporally. Thus one can guess 
the species of uncaught Favonius from the identity of other Favonius males captured at the 
same place and time (allowing a period of a few days), a practice usually not contradicted 
empirically. Thus, before collecting territorial Favonius males in the field, I knew what I 
was going to catch and also was aware of what species I should expect. In this sense, the 
putative identification of uncaptured males of Favonius is certainly more practicable than 
that of those other groups of butterflies mentioned above. 
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Unless noted otherwise, the time given is the local one. Primor'e and Japan fall in the 
same longitudinal zone, but the local daylight-saving scheme of Primor’e during summer 
months was ahead of the local time in Japan by 2 hours. Hence 19h in Primor’e corre- 
sponded to 17h in Japan. 


Results 


The overall results based on capture/identification in Primor’e are shown in Table 2. 
Detailed data of sightings/collection at Gornotayozhnaya are given in Figs. 2-6. 

Comparison of Tables 1 and 2 indicates that between Japan and Primor'e there is no 
significant difference in the daily active period observed with three species: F. orientalis, 
ultramarinus and saphirinus. With taxila, my observation at the Ussurijsk Reserve rocord- 
ed a time slightly later than the closing time of territorial flight of this species in Japan, 
where usually F. jezoensis may start flying soon after the closing of activity of taxila at the 
same site (Fukuda et al., 1984). I have not had a chance to see whether there could be any 
other Favonius species filling the gap between faxila and korshunovi, because of the 
interruption owing to lunch away from the site. 

Of interest are the reproducible results with F. korshunovi at three localities. The 
identification of this species is tentative, because the taxonomy is still confused with three 
taxa described from the Continent but not occurring in Japan: F. korshunovi Dubatolov & 
Sergeev (1982), F. macrocercus Wakabayashi & Fukuda (1985) and F. aquamarinus 
(Dubatolov & Sergeev, 1986). From the active period the observed species seems to be a 
vicariant of F. jezoensis endemic to the Japanese Archipelago. As in Japan, nowhere have 
I encountered males of any two territorial Favonius species flying together at the same site. 

Upon this background, the count of sightings of putative Favonius males at Gornota- 
yozhnaya (localities 3 and 4) (Figs. 2-6) may be tentatively interpreted. As for Favonius, 
general patterns of the two days agreed well, although the frequency of sightings were 
widely different on these two days. Relying on the model of temporal partitioning of 
territorial flights in Favonius, we could postulate presence of three species active at 
different times of the day : an unidentified species flying in the early morning between 9- 
10 h (7-8 h in Japanese time), when other butterflies were still largely inactive ; the putative 


Table 2. Period of territorial flights in Favonius species in some localities of southern 








Primor’e. 
Locality/ Active 
Species date (index period pees 
on p. 4-5) (h-min) ay 
F. orientalis 10 1115-1300 8 
F. taxila 2 1100-1110 
(=aurorinus auct., nec Oberthiir) 5 1320-1330 
F. korshunovi* 3 < 1836-1920 2,7 
7 1600-1720** 
11 ぐ 1700 く ** 
F. ultvamarinus 10 <2000- >2100** 
F. saphirinus 10/11 1800- > 1850 
11 ぐ 2000->2100** 








>means (“or later,” and <“or earlier.” 
*Tentative identification (see text for reasons). 
**Data provided by T. Saigusa and S. Yamane. 
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taxila in sporadic flights starting from around 11h, and korshunovi during 1830-1920 h, 
which was verified by captures on 19th July. This last peak was observed in the form of 
blue-green butterflies flying at the eye-level or lower in shady spaces in the Quercus forest 
on the warm and sunny 19th, but only in silhouette around the tall canopy (too high to be 
collected) on the cool and cloudy day of 20th July. A similar flight around the canopy was 
observed at locality (1), which may be interpreted to represent the same species. 

Males of these Favonius species appeared to choose optimum brightness for their 
flights. Thus, the unidentified species (by sighting only) tended to fly in the morning around 
the top of the western half of the row of Quercus trees facing eastward and well visible 
from the observation point. On the other hand on a very warm afternoon the late-flying 
F. korshunovi flew only in the shade among trees, but in a cool afternoon presumably the 
same species, because there were no other possible candidates at this time for a Favonius 
active and displaying co-rotatiting flight, flew around the top of Q. mongolica trees at the 
eastern end of the row facing northwest. Around sunny middays, F. taxila (Table 2) was 
active, sometimes descending onto lower shrubs and co-rotating in the sun. 

The same trend was also observed with Favonius at Andreevka (Table 2). In the 
morning F. orientalis flew and alighted at around two-thirds of the tree height in the 
eastern end of one of the patchy thick stands of Quercus species (Fig. 8). In the afternoon, 
no Favonius butterflies were found here. Instead they flew in the western aspect of a 
similar patch. However, later on, in the evening shade where there was no sunshine, 
Favonius tended to fly and alight anywhere which was open to the sky. 


Discussion 


On the whole, the daily active pattern of Favonius species in Primor’e is similar to the 
one observed in Japan. Thus, males of individual species exhibit territorial flights only at 
specific periods of the day, and at adequate places. According to Kéda (1982), the active 
flights of Favonius orientalis, Chrysozephyrus brillantinus and C. smaragdinus in central 
Japan depended, if not solely, on the light intensity (optimum: 15000-25/35000 lux) ; they 
also seemed to be driven by their own circadian rhythm. My observations in Primor’e 
qualitatively confirm his results but also suggest that butterflies actively chose where to fly 
according to the incidental light intensity of the day and time. 

The species-specific periods of activity of Favonius males in Primor’e generally agreed 
with those of their conspecifics in Japan. My observation in Primor’e has so far not 


Figs. 2-6. Number of sightings of “Favonius spp.” and other butterflies at the spot shown in Fig. 
1, on a ridge near Gernotayozhnaya, South Primor’e. Number of sightings are presented at 
the ends of consecutive 10-min periods. 

Fig.2. In the morning of 19 July 1990, a fine warm day. @ Putative males of Favonius spp. 
without capture; © All the apparent males of Favonius spp. including those whose identity 
was not without doubt : © a co-rotating flight of “Favonius” sp.; A All the other butterflies 
which included, besides those named in Fig.3: Heteropterus morpheus, Ochlodes sp., 
Thymelicus sylvaticus, Leptidea sp., Colas erate, Celastrina argiolus, Ladoga doerriesi, 
Nymphalis? sp., Araschnia levana, Argyronome? sp., and a few other unidentified hesper- 
iids, pierids, lycaenids and nymphalids. Arrows at the top indicates weather conditions. © 
sun came out from behind cloud; ™ sun behind cloud. A: getting warm. 

Fig. 3. Number of sightings of some butterfly taxa not specified in Fig.2: Melanargia epimede, も 
identified with certainty; © identity not without doubt; A Aphantopus hyperantus ; 
Apatura spp. and Mimathyma schrenckii together. For other symbols see Fig. 2 
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Fig.7. A view into the pyrogenic forest of Fig.8. Patchy woodland of Quercus mon- 
Quercus mongolica, the margin of golica mixed with Quercus dentata, ata 
which is shown in Fig. 1, at the peak of hill near Andreevka. The stand at 
the flying activity of Favonius kor- the top right corner was the spot 
shunovi inside this woodland around where Favonius orientalis males came 
19h. The photograph was taken at to alight during 11-13 h local time. 


the foot of the imposing tree to be seen 
at the centre of Fig. 1. 


contradicted the well established rule of temporal partitioning of the territorial flight. 
Everywhere including Japan, Korea (Wakabayashi & Fukuda, 1985) and Primor’e, excep- 
tions to this rule involved F. saphirinus and F. ultramarinus, but these two species are not 
strongly territorial in flight ; they rather exhibit the “searching patrol” flight (Fukuda et 
al., 1984). The species-specific time of active flight may vary to some extent from locality 
to locality in Japan. Also the times of sunrise and sunset vary at various localities within 
the same longitudinal zone: north and south, east and west, but no systematic comparison 
in Japan has yet been reported in this respect. Probably the noise in the measurement is 





Fig.4. In the afternoon of 19 July 1990; getting warmer. Symbols as in Fig. 2. In A, observa- 
tions were conducted, as in Figs. 2,3,5 and 6, from the side of a stand of 10 tall Quercus 
mongolica (Fig. 1) forming the edge of a forest of the same species covering downhill slope. 
In B, mainly looking into the shady space, in the forest (Fig. 7). I made observations at the 
edge of the forest; the count included 5 males identified as F. korshunovi by capture (see 
Table 2). “Other butterflies” included, besides those in (3): Thymelicus sylvaticus, Leptidea 
sp., Everes argiades, Celastrina argiolus, Lycaeides subsolanus, Ladoga doerriesi, Inachis io, 
Argyronome spp.?, and a few other hesperiid, lycaenids and nymphalids. 

Fig.5. In the morning of 20 July 1990; a cool cloudy day; symbols as in (2). At the top, A, 
cloudy ; B, observation interrupted because of poor weather condition; C, observation 
resumed with a slight improvement of the weather ; D, windy but with feeble sunshine. 
Other butterflies included: besides those in (3), Avtogeia napi ?, Everes argiades, Celastrina 
argiolus, Lycaeides subsolanus, Neptis sp., Polygonia c-album, Argyronome? sp., Ninguta 
schrenckii, and a few unidentified lycaenids, but not Aphantopus hyperantus. Lymantria dispar 
started flying. 

Fig.6. In the afternoon of 20 July 1990. Symbols as in (2). At the top: A, cool, windy, no 
sunshine; B, getting windier; C, strong winds; D, strong winds again; E, strong winds 
overturning leaves of Quercus mongolica. Other butterflies included: Celastrina argtolus, 
Apatura spp., Mimathyma schrenckii, Ladoga doerriesi, Lopinga achine, and a few unidentified 
lycaenids. Lymantria dispar flying around treetops was a confusing factor, but its light 
brown colour was useful for distinguishing it from Favonius. 
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too large for such relatively small differences. In any event, we do not at present seem to 
be aware of possible differences in the activity pattern between Hokkaid6 and central 
Honsya. Fukuda et al. (1984) did not mention any observations on Favonius adults in 
Hokkaid6! Hence we are not yet in a position to examine whether Favonius species in 
southern Primor’e in the north and central Japan in the south would tend to show certain 
systematically significant differences. 

F. korshunovi from Primor’e and F. macrocercus from Korea may represent different 
species. According to Wakabayashi & Fukuda (1985), macrocercus was active in the 
morning during 8-9h, but according to them whether it is again active in the evening 
remains to be ascertained. Recently Saigusa (in litt.) observed this species at some higher 
altitudes in south Korea and found that its male was active in the late afternoon like 
korshunovi in Primor’e. We need extensive data to confirm the frame of pattern and the 
effect of interspecific interactions in these and allied species in the Continent. 

From my counts of sighting I would dare to predict that in Primor’e at least a species 
of the Green Zephyrus Hairstreak should actively fly in the early morning. Probably it is 
not Chrysozephyrus brillantinus, active in the early morning in Japan (Table 1), because this 
species seems to be quite rare in Primor’e. Another possibility may be the first peak of F. 
korshunovt, or even of F. macrocercus so far unrecorded from Primor’e or the still enig- 
matic F. aquamarinus. 

Apart from Favonius, counts of other butterflies are also given in Figs. 2-4 and 6 asa 
background. A mean value of 12.7 individuals per 10 min is obtained from 12 consecutive 
countings during the activity peak, 7.e. 10-12 h on a sunny day (see Figs. 2 and 3). Counts 
of this level is by no means low in comparison with available data, still quite scanty, in 
Japan. The almost only known instance of butterflies counts by sighting in Japan in the 
latest years is that of Yata et al. (1990) conducted from May to September, along selected 
paths of 1 km during 1-1.5 h on 11 selected mostly sunny days in a “natural” green area near 
Hukuoka. This need by no means represent an average or typical pattern in Japan, but can 
serve as the basis for further comparison in coming years. I have recalculated their 
results and obtained a mean of 6.63 individuals per 10 min, about half of the above figure 
of mine. Note that this represents an average of various spots along 1 km tracks, possibly 
different in abundance of butterflies, whereas my observation spot represented a relatively 
“quiet” place on a ridge which is unfavourably compared with paths along meadows and 
streams with plenty of flowers and paddles along the track. Further, my method permit- 
ted recounting of the same individuals, whereas the data of Yata et al. (1990) represent the 
count of separate individuals. They counted sightings while moving to encounter new 
individuals, whereas I remained at the same place to let butterflies either pass by or return 
to duplicate their counting. This difference would be insignificant, because both methods 
deal with the relative movement between the observer and the butterflies, given the covered 
areas are quite uniform. Keeping in mind that the data of Yata et al. (1990) are an average 
of different sites along the selected paths (z.e. potentially yielding a significant number of 
counts throughout the good butterfly seasons), whereas my data are slanted to the poorer 
side in butterfly abundance, just except Favonius, on a good day of the good season, one 
could obtain some idea about the biodiversity of Primor’e in comparison with Japan. 

To quote a few other examples from Primor’e, the number of individuals of a single 
species sighted along a track of 1km (presumably equivalent to counts during 75 min) 
averaged 13.1 for Luehdorfia puziloi (Erschof, 1872) or 26-50 for Mimathyma schrenckii 
(Menetries, 1858), and ranged between 12-113 for Papilio maackii Ménétriés, 1859 (Belyaev 
et al., 1989). In the case of Yata et al. (1990), the equivalent figure in Japan would fall, for 
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instance, between 1 and 38 for Papilio maackii and 2 and 58 for P. bianor dehaani C. & R. 
Felder, 1864. The lower figures of these Japanese data correspond to imaginary cases 
where sightings occurred evenly over the 28 monitoring walks during May to September, 
whereas the higher figures represent the opposite imaginary cases where all the sightings 
were concentrated on just one of the 28 walks, an obvious overestimation. The average 
during the season of these Papilio is likely to have been somewhere near 3-4 par 1 km walk, 
which is considerably lower than the corresponding figures of P. maackii in Primor’e. 
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摘 x 


ソ連 邦 沿海 州 で Favonius 属 シ ジミ チョ ウ の 雄 が 1 日 の うち いつ 活動 する か に つい て の 観察 
( 柴 谷 Bah) 


日 本 各地 の ミド リシン ジミ 類 に つい て は , 各種 に つい て 特異 的 な 領域 訓 有 人 性 活動 時 期 が 明らか に され て い 
る . その いち じ る し い 特 徴 は , 同時 同 所 で は 通常 一 つの 属 の な か で 2 種 ま た は それ 以上 が 活動 する こと 
が 見 られ な いと いら ちこ と で ある . 例外 は ハヤ シン ミド リ シ ジ ミ が ウラ ジロ ミド リ そ の 他 と 共に 活動 する こ 
と で ある が , これ ら の 2 種 で は , 領域 占有 性 は 弱い よう で ある . 

日 本 海 の 対岸 に も , Favonius を 主 と す る ミド リン シ ジミ が 多く 分 布 し , 日 本 に 産 し な いも の も ぁ 近 年 記載 
され て いる (F. korshunovi Dubatolov & Sergeev, 1982; F. macrocercus Wakabayashi & Fukuda, 
1985; F. aquamarinus Korshunov & Sergeev, 1987), 

私 は 1988 年 夏 沿 海 州 の 昆虫 調査 に 参加 し て , いく つか の 地点 で Favonius の 活動 を 観察 する こと が 
CXR, その 一 部 は 直接 の 採集 に よっ て 同定 する こと が で きた が , 他 は 高い 木 の 栓 を めぐ る 飛 甚 の た め , 

認 ・ 同 定か が で き な か っ た . し か し 飛翔 の 特徴 , 大 き さ の ほか , HROOPRAICE oC, それら が ミ 
ドリ シジミ の 活動 で ある こと は 確実 と 思わ れる . 

この 報告 で は 同定 し た 種 に つい て の 観察 結果 を 表 2 に 示し , また それ に 部 分 的 に し か 含ま れ て いな い 
観察 を , 図 2-6 に 示し た . 後者 は , ウス リー スク 北方 20 km の Gornotayozhnaya 山地 林業 試験 場 附近 
(標高 約 170 m) で 2 日 間 に わ た っ て お こと なっ た 定点 観察 計数 の 結果 で ある . その 場所 の 写真 は 図 1 と 図 
7 に 示さ れる . ここ で は 大 部 分 の Favonius らし い チ ョ ウ の 計数 は , 直接 採集 に よっ て 確認 し た も の で な 
く , 理論 的 梓 組 み の な か で の 解釈 の 可能 性 を 与え る に と ど ま る も の で ある . 

こと の 結果 を 通じ て , 沿海 州 で の Favonius の の 日 周 活動 は , 日 本 で の 観察 結果 と ほぼ 一 致す る こと が 
わか っ た . と くに 日 本 に 産 し な い F. korshunovi と 思わ れる 種類 で , 日 本 の エゾ ミド リシン ジミ F. jezoen- 
sis (Matsumara, 1915) と 同様 , 16 時 (日 本 時 間 ) 前 後に 活動 する こと が わか っ た . この 点 で 午前 に 活 
動 す る と いわ れる F. macrocercus と は 別種 で ある よう に お も われ る . ほか に , Gornotayozhnaya で 早 
朝 9 時 -11 時 (夏時間 : 同 経度 の 日 本 時 間 に し て 7 時 -9 時 ) に 活動 する 未 同定 の ミド リン シジミ が いる ら 
し いと と を 見 た 。、 ほ か に オオ ミド リ 。 ジョ ウザ ン ミ ドリ 。、 ハヤ ミミ ドリ , ウラ ジョ ロミ ドリ に つい て は , 
日 本 の 活動 時 間 と ほぼ 一 致す る が , ジョ ウゥ ウザ ン ミ ドリ は 日 本 の も の より すこ し 遅れ る よう で ある . い ず 
れ に し て も 2 種 の Favonius が 同時 同 所 で 領域 占有 飛散 を する と いう 積極 的 な 証拠 は 見 られ な か っ た . 

Gornotayozhnaya D@ Cit, Favonius の ほか に すべ て の チョ ウゥ の 定点 で の 活動 を 記録 し , M 2-6 
に その 結果 を 示し た . この 場所 は 尾根 の モン ゴリ ナラ 林 に 沿っ た 切り ひら き で , 特に チョ ウ の 多い と こ 
ろ で は な い が , ここ に 示し た 結果 で 見 る と , 日 本 に お ける 選ば れ た 径 路 で お こ な っ た 最近 の 観察 例 よ り 
も , 明らか に チョ ウッ の 数 が 多い こと が 示さ れ た . 観察 地点 を 離れ た , 流れ に 沿っ た 平地 で は , チョ ウゥ の 
数 は は る か に 多く , ン ソ連邦 で の 観察 例 (Belyaev ほか , 1989) と 比較 し て も , 沿海 州 の チョ ウゥ の 個体 数 ・ 
多様 性 は , 日 本 の 標高 の 低い 都市 付近 の 緑地 で 一 般 に 見 られ る より は , ずっ と 高い と 考え ん られる. 

この 報告 は , 日 本 で 知ら れ て いる こと を , 立ち いっ て 書き こと こん で いる が , これ は も ちろ ん 海外 の 研究 
者 に 対し て , 同様 な 観察 を よび か ける た め の も の で ある . 日 本 で 著 積 し て きた この よう な 観察 が , アジ 
ァ 各 地 は も と より 欧米 各地 の 報告 に も 見 られ な いこ と は , 「 観 察 」 が, 理論 負荷 的 で ある とこ と, つま り 
結果 を 先 ど りす る 理論 に よっ て 観察 が 生ま れる こと , そし て この 理論 は , うた が いも な く 今 西 錦 司 に 
よっ て は じ め ら れ た 「 棲 みわ け 」 理論 が , チョ ウゥ の 「 飛 びわ け 」 概念 に 拡張 され た た めで ある こと を 示 
BTS, これ を 今西 理論 が 日 本 の 生態 学 に 正 の 寄与 を し な か っ た の で は な いか と する , 最近 の 論調 の な 
か で どう 評価 し て いく か は , 今後 の 発展 次 第 で あろ う . 

(Accepted November 8, 1991) 
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